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A computer-implemented 



method for generating a 
music file comprised of 



musical part from an electronic 

pitched instrumental parts, the Jmethod comprising: 

generating a control stream that indicates which of the 

instrumental parts has a highest value for a period of time; 
selecting one of the instrumental parts for the period 

of time based on the control stream; and 

outputting the selected instrumental part for the 

period of time to produce the (musical part. 



2. The method of claim 
is generated by examining o 
the electronic music file. 



, wherein the control stream 
th(er periods of time defined by 



3. The method of claim 
is generated by comparing a 
part for the period of time 
instrumental part for the pe 



1, wherein the control stream 
Contribution of one instrumental 
o a contribution of another 
iod of time. 



4. The method of claim 
is generated based on a cost 
instrumental part and the otA 



3, wherein the control stream 
of switching between the one 
er instrumental part. 
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5. The method of claim 1, ^herein generating the 
control stream comprises: 

obtaining measurement streams which include values for 
5 corresponding instrumental parts; and 

identifying an instrumental part in the measurement 
streams that has the highest value for the period of time. 

6. The method of claim 5, \}/herein obtaining the 
10 measurement streams includes analyzing aspects of the 

musical part. 



15 



7. The method of claim 6, wtherein the aspects include 
one or more of strum speed, average pitch, polyphony, 
loudness, and a vocal part. 



20 



8. The method of claim 5, wnerein: 

generating the control stream further comprises merging 
the measurement streams to obtain [a composite measurement 
stream; and 
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the instrumental part in the 
has the highest value for the petfi 
using the composite measurement 



measurement streams that 
iod of time is identified 
tream. 



9. The method of claim 1, wherein the electronic music 
file comprises a Musical Instrument Digital Interface (MIDI) 
file. 



10 



15 



20 



10. The method of claim If, further comprising: 
repeating generating, selecting, and outputting for a 



second period of time that fol 
wherein the musical part 



ows a first period of time; 
comprises the selected 



instrumental part for the first period of time and the 



selected instrumental part for 



11. The method of claim 



part comprises a stream of events, each event in the stream 



of events having a time stamp; 

the method further compri 
events that are within a pred 
other so that the time stamps 



the second period of time, 



, wherein each instrumental 



and 

ses changing time stamps of 

ermined time period of each 
are the same. 



is 

L 
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10 



12. The method of claim 3 



performed using a chooser object and selecting and 



outputting are performed using 



, wherein generating is 



a switcher object. 



13. A computer-implemented method for generating a 
musical part from an electronic music file, comprising: 

identifying patterns in 1ihe electronic music file; and 
selectively combining thje patterns to produce the 
musical part. 

14. The method of claiAi 13, wherein the patterns 
comprise individual instrumental tracks in the electronic 
music file. 



15 



20 



15. The method of claim} 13, wherein selectively 
combining comprises : 

selecting one of the patterns; 



determining if a rhythmic 
pattern exceeds a predetermine 

adding the selected patte 
rhythmic complexity of the sel 
the predetermined threshold. 



complexity of the selected 
d threshold; and 
cn to the musical part if the 
scted pattern does not exceed 



V 
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16. The method of claim 
discarding the selected pattern 
of the selected pattern exceed 



17. ' The method of claim 
complexity of the selected pattje 
musical features of the selecte 



5, further comprising 
if the rhythmic complexity 
the predetermined threshold, 



5, wherein the rhythmic 
rn is determined based on 
pattern. 



10 18. The method of claim ll, wherein the musical 

features comprise one or more of| a beat of the selected 
pattern, syncopated notes in the! selected pattern, and 
proximity of notes in the selected pattern to other notes in 
the selected pattern. 

15 

19. The method of claim 13, \ wherein selectively 
combining comprises : 

selecting one of the patterns- 
determining if the selected pattern is similar to a 
20 pattern already in the musical part; and 
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adding the selected patte 
selected pattern is not simila 
musical part. 



rn to the musical part if the 
to a pattern already in the 



20 



The method of claim (19, further comprising 



discarding the selected patte 
similar to a pattern already 



rn if the selected pattern is 
.n the musical part. 



21. The method of claim 
10 performed using a fuzzy compar 

22. The method of claim 
performed using quantization 



19, wherein determining is 
ison . 

19, wherein determining is 



13, wherein patterns having 
combined to produce the 



15 23. The method of claim 

relatively low frequencies are 

musical part before patterns h|aving relatively high 
frequencies are combined. 

20 24. The method of claim 13, wherein the electronic 

music file comprises a Musical \Instrument Digital Interface 
(MIDI) file. 
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25. The method of claum 13, wherein the electronic 
music file is comprised of events; and 



the method further comp 



rises removing all but pre- 



specified events from the electronic music file prior to 
performing identifying and selectively combining. 



26. A computer program stored on a computer-readable 
medium for generating a musical part from an electronic 
10 music file comprised of pitcheti instrumental parts, the 
computer program comprising instructions that cause a 
machine to: 

generate a control stream that indicates which of the 
instrumental parts has a highest} value for a period of time; 
15 select one of the instrumental parts for the period of 

time based on the control streamA and 

output the selected instrumental part for the period of 
time to produce the musical part. 



20 



27. The computer program of claim 26, wherein the 
control stream is generated by examining other periods of 
time defined by the electronic music file. 
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10 



15 



20 



28. The computer progriam of claim 26, wherein the 
control stream is generated by comparing a contribution of 
one instrumental part for th 2 period of time to a 
contribution of another instrumental part for the period of 
time . 



29. The computer prog 
control stream is generated 
between the one instrumental 
part . 



ram 



of claim 28, wherein the 
based on a cost of switching 
part and the other instrumental 



re.m 



30. The computer prog 
generating the control stream 

obtaining measurement st 
corresponding instrumental 

identifying an instrumen 
streams that has the highest 



of claim 26, wherein 
comprises : 
reams which include values for 
s; and 

tal part in the measurement 
/alue for the period of time. 



part 



31. The computer progran of claim 30, wherein 
obtaining the measurement streams includes analyzing aspects 
of the musical part. 
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10 



15 



20 



32. The computer progra\n of claim 31, wherein the 



aspects include one or more 



polyphony, loudness, and a vocal part 



33. The computer program 
generating the control st 

the measurement streams to obt 

stream; and 

the instrumental part in 1: 



strum speed, average pitch, 



of claim 30, wherein: 
earn further comprises merging 
iin a composite measurement 



has the highest value for the period of time is identified 



using the composite measuremen 

34. The computer program 
electronic music file comprise 
Interface (MIDI) file. 



35. The computer program 
comprising instructions that call 
repeat generating, selectir 



he measurement streams that 



stream. 

of claim 26, wherein the 
a Musical Instrument Digital 



of claim 26, further 
se the machine to: 
g, and outputting for a 



second period of time that follows a first period of time; 

I 
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wherein the musical parti comprises the selected 
instrumental part for the fir^jt period of time and the 
selected instrumental part for\ the second period of time 



36. The computer program 
instrumental part comprises a 
in the stream of events having 

the computer program furt 



that cause the machine to change time stamps of events that 



10 are within a predetermined tim 
the time stamps are the same. 



of claim 26, wherein each 
stream of events, each event 

a time stamp; and 
ner comprises instructions 



period of each other so that 



15 



37. The computer program <j>f claim 26, wherein 
generating is performed using a Ichooser object and selecting 
and outputting are performed using a switcher object. 



20 



38. A computer program storfed on a computer-readable 
medium for generating a musical part from an electronic 
music file, the computer program comprising instructions 
that cause a machine to: 

identify patterns in the electronic music file; and 
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selectively combine th^ patterns to produce the musical 

part . 

39. The computer program of claim 38, wherein the 
patterns comprise individual ^instrumental tracks in the 
electronic music file. 



40. The computer program! of claim 38, wherein 
selectively combining comprise^: 
10 selecting one of the patterns; 

determining if a rhythmic complexity of the selected 
pattern exceeds a predetermined! threshold; and 

adding the selected pattern! to the musical part if the 
rhythmic complexity of the selected pattern does not exceed 
15 the predetermined threshold. 



20 



41. The computer program of \claim 40, further 
comprising instructions that causeYthe machine to discard 
the selected pattern if the rhythmic complexity of the 
selected pattern exceeds the predetermined threshold. 
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10 



15 



42. The computer program of claim 40, wherein the 



rhythmic complexity of the s 
based on musical features of 



elected pattern is determined 
the selected pattern. 



43 



The computer prog/ram of claim 42, wherein the 



musical features comprise c 



selected pattern, syncopated notes in the selected pattern, 



and proximity of notes in 1: 
notes in the selected patte 

44. The computer prog 
selectively combining comp;: 



ne or more of a beat of the 



he selected pattern to other 
rn . 

ram of claim 38, wherein 
ises : 



selecting one of the patterns; 



determining if the se . 
pattern already in the mus:. 



ected pattern is similar to a 
cal part; and 

adding the selected pittern to the musical part if the 
selected pattern is not sin|ilar to a pattern already in the 
musical part. 
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10 



15 



20 



45. The computer progi' 
comprising instructions that 
the selected pattern if the 



pattern already in the musical part. 



am of claim 44, further 

cause the machine to discard 
selected pattern is similar to a 



46. The computer prog: 
determining is performed us 



47. The computer pro 
determining is performed us 



am of claim 44, wherein 
Lng a fuzzy comparison. 



gjram of claim 44, wherein 
ing quantization. 



48. The computer pro 
having relatively low f req{i 
the musical part before pa 
frequencies are combined. 

49. The computer pro 
electronic music file comp 
Interface (MIDI) file. 



ram of claim 38, wherein patterns 
encies are combined to produce 
terns having relatively high 



ram of claim 38, wherein the 
ises a Musical Instrument Digital 



50. The computer program of claim 38, wherein the 
electronic music file is comprised of events; and 
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10 



15 



the computer program further comprises instructions 
that cause the machine to Remove all but pre-specif ied 

- music file prior to performing 



events from the electronic 
identifying and selectively 

51- An apparatus for 



generating a musical part from an 
electronic music file comprised of pitched instrumental 



parts, the apparatus compri 



combining . 



sing: 



a memory that stores executable instructions; and 



tes the instructions to: 
1 stream that indicates which of 
has a highest value for a period 



a processor that execi 
generate a contrc 
the instrumental parts 
of time; 

select one of the instrumental parts for the 
period of time based oh the control stream; and 

output the selected instrumental part for the 
period of time to produce the musical part. 



52. The apparatus of claim 51, wherein the control 
20 stream is generated by examining other periods of time 
defined by the electronic muslic file. 
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53. The apparatus of claim 51, wherein the control 



stream is generated by co 
instrumental part for the 



of another instrumental part for the period of time, 



54. The apparatus o 
stream is generated basec 
one instrumental part anc 



sparing a contribution of one 
period of time to a contribution 



f claim 53, wherein the control 
on a cost of switching between the 
the other instrumental part. 



10 55. The apparatus of claim 51, wherein generating the 

control stream comprises: 

obtaining measurement streams which include values for 
corresponding instrumental parts; and 

identifying an instrumental part in the measurement 
15 streams that has the highest value for the period of time. 

56. The apparatus of claim 55, wherein obtaining the 
measurement streams includes analyzing aspects of the 
musical part. 

20 

V 
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10 



15 



57 . The apparatus of cl 
include one or more of strum 



v 

aim 56, wherein the aspects 
speed, average pitch, 



polyphony, loudness, and a vocal part 



la 



58. The apparatus of c 
generating the control s 

the measurement streams to oqt 

stream; and 

the instrumental part ir 

has the highest value for the 

using the composite measurement 



im 55, wherein: 
tream further comprises merging 
ain a composite measurement 



the measurement streams that 
period of time is identified 
stream. 



59. The apparatus of cairn 51, wherein the electronic 
music file comprises a Musical Instrument Digital Interface 
(MIDI) file. 



20 



60. The apparatus of 
the processor executes 
generating, selecting, and 
time that follows a first p< 



(plaim 51, wherein: 

instructions to repeat 
<!>utputting for a second period of 
iod of time; and 
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10 



15 



20 



the musical part comprises the selected instrumental 
part for the first period of time and the selected 
instrumental part for the second period of time. 



61. The apparatus of 
each instrumental part 
each event in the stream of 
the processor executes 
stamps of events that are w 
of each other so that the t 



62 . The apparatus of 
performed using a chooser 
outputting are performed us 



ob 



63. An apparatus for 



laim 51, wherein: 
comprises a stream of events, 
events having a time stamp; and 
instructions to change time 
thin a predetermined time period 
ime stamps are the same. 



laim 51, wherein generating is 
ject and selecting and 
ng a switcher object. 



enerating a musical part from an 



electronic music file, comprising 

a memory that stores executable instructions; and 
a processor that executes the instructions to: 

identify patterns \in the electronic music file; 

and 
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selectively combine phe patterns to produce the 
musical part. 



64. The apparatus of claim 63, wherein the patterns 
comprise individual instrumental tracks in the electronic 
music file. 



10 



15 



65. The apparatus of clefim 63, wherein selectively 
combining comprises : 

selecting one of the patterns; 



determining if a rhythmi 



pattern exceeds a predetermir ed threshold; and 



adding the selected patt 
rhythmic complexity of the s 
the predetermined threshold 



c complexity of the selected 



ern to the musical part if the 
lected pattern does not exceed 



20 



66. The apparatus of 
executes instructions to di 
rhythmic complexity of the 
predetermined threshold . 



laim 65, wherein the processor 
card the selected pattern if the 
lected pattern exceeds the 



:>e 



V 
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10 



15 



67. The apparatus of jjclaim 65, wherein the rhythmic 
complexity of the selected pattern is determined based on 



musical features of the sel 



acted pattern, 



68. The apparatus of /claim 67; wherein the musical 
features comprise one or more of a beat of the selected 



pattern, syncopated notes 
proximity of notes in the 
the selected pattern. 



In the selected pattern, and 
selected pattern to other notes in 



claim 63, wherein selectively 



69. The apparatus of 
combining comprises : 

selecting one of the patterns; 

determining if the selected pattern is similar to a 
pattern already in the musical part; and 

adding the selected pattern to the musical part if the 
selected pattern is not similar to a pattern already in the 



musical part. 



V 
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10 



15 



20 



70. The apparatus of dlaim 69, wherein the processor 
executes instructions to discard the selected pattern if the 
selected pattern is similar tj.o a pattern already in the 
musical part. 



71. The apparatus of c 
performed using a fuzzy comf 

72. The apparatus of c; 
performed using quantization 

73. The apparatus of o 
relatively low frequencies $ 
musical part before pattern 
frequencies are combined. 

74. The apparatus of c 
music file comprises a Music 
(MIDI) file. 



laim 69, wherein determining is 



arison , 



laim 69, wherein determining is 



laim 63, wherein patterns having 
re combined to produce the 
having relatively high 



aim 63, wherein the electronic 
1 Instrument Digital Interface 
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75. The apparatus of c 
the electronic music fi 
the processor executes 
pre-specif ied events from t 



laim 63, wherein: 
Le is comprised of events; and 
Instructions to remove all but 
e electronic music file prior to 



performing identifying and selectively combining 
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